Stability and kinetics of c-MYC promoter G-quadruplexes studied by single-molecule manipulation.
A DNA G-quadruplex (G4) formed at the oncogene c-MYC promoter region functions as a gene silencer. Due to its high stability at physiological K(+) concentrations, its thermodynamics and kinetic properties have not been characterized in physiological solution conditions. In this work, we investigated the unfolding and folding transitions of single c-MYC G4 and several of its truncated or point mutants at 100 mM KCl concentration under mechanical force. We found that the wild type could fold into multiple species, and the major specie has a slow unfolding rate of (1.4 ± 1.0) × 10(-6) s(-1). The force-dependent thermodynamics and kinetic properties of the major specie were obtained by studying a truncated mutant, Myc2345, that contains the G-tracts 2, 3, 4, and 5. As the c-MYC G4 is a prototype of many other intermolecular parallel-stranded G4's, our results provide important insights into the stability of a broad class of promoter G4's which also play a role in transcription regulation and are potential anticancer targets.